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Abstract of jP2003080709 

PROBLEM TO BE SOLVED: To realize stabilized 
ink ejection by preventing variation of ink ejection 
performance or undesired ejection due to voltage 
leakage to a cavity unit or an adjacent discrete 
electrode through ink when a voltage is applied to 
a specified discrete electrode 24. SOLUTION: A 
piezoelectric actuator 20 comprising a plurality of 
piezoelectric ceramic sheets on which discrete 
electrodes 24 are formed and a plurality of 
piezoelectric ceramic sheets on which a common 
electrode 25 is formed are layered alternately is 
secured to a cavity unit 10. The cavity unit is 
touched to the lowermost piezoelectric ceramic 
sheet on the side opposite to the side where the 
discrete electrodes are formed. It is then coated 
with conductive adhesive 60 from the upper 
surface of the cavity unit 10 across the side face 
of the piezoelectric actuator 20 in the layer 
direction and the cavity unit 10 is grounded 61 
along with the common electrode 25 thus 
bringing the cavity unit 10 into zero potential. 
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C<»^fe#m] MSUM 2 4 ^JgfiJt bfcE«-fe^ a «v ^ 
fcfetci^"v>'K6 1 tci^^^U ^^^trT^^'n-'y b 1 0 




S Ji i: t J; 0 HulE/X;l/A^e.>C>^^^ttttl*-a:SE«S 

[If ^31 4] tulBi^-hWm. EB-tr^S-y^Xix 
- h 0 . tfilBmM^-:^coffifi: JgfiJt b rcl±«-tr 
hi:. MiBri 7^«DffitcBfi5t 
bfcM-fe V 5 X h huIBWJM 

•y h«M^-<i:THijia4^-vk*7^^':3.--y hfcg^bfcii 
t^^f^Hlil-rs^^JlStClB^O^^i/i/x-y Yf')y 
^^>y Ko 

If f >y h {RiJcD r3 1 iymMt>\ BuiB->- h M)^© 3 
■5«t4^^tr-r^ri-.y h{Ii|£DS^-hM5^^/hbTMIB 
^E±FM{i:5^f[Ri-r^J:3tCHuiB4^^tr7^i':x--y hfcg 

^ ^ nr 1/ ^ § ci i; fc-r 5 IS^JM ucgai^^'r ^' ^ 

i^ji -y h T^y ^^f'^^y Ko 

Clt^Se] HOIB'>-hMm. EE«-b7 5-yi>Xi^ 

■55>y^Xi>-hi:. tulB3t>'tt»-:/3CD®tcJBfiSc 

<l^Jg^bfcJEm-k^^>y ^Xv'-htD l-o^. ^(D3 
t lyWm^m^ L /-c [g i: lie>it{RiJoffi%Mia+ ^ 

fcJIi:;&1#^i;-rSli*«5tC|B«0-r>^5;':n'y K^ 

y zy^^ 'j Ko 



(2) !|f 2 0 0 3 - 8 0 7 0 9 
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[if 7 ] B&aB«ttgi5«ti»att^=&-r § ^mm 

tb<t±i^BmT'^t). 0iifB^^lfx^^--y Ki:. 

BuiBna^T ^ ^ ^ X- ^ (ommi5\u\(ommh \ct>tz^ 
xmmmm^umwm.-^^hmn. mmm^mu^ 

(^>V^•rnAH^:iE®®>l'^'^'->'i•y K:/y >^^-y Ko 

[000 1] 

10 x-y h7°';>^'N>y K<DS^tCM-r§t<DT^5o 
[0002] 

[S£3RtD^$$l5] ^ntm<D:i- 1/^^ V >' K^'©JE«S:'1' 
>^>^x>y h^U^^-N-y Ktctei/^Tli. ttP^fW 1 1 - 

3 3 4 0 6 ^^'Jm.\n%m.■^^x\^^^^\^. mmcd 

K^fit;^fc}5fti^JgfigS^<D-7?<Dffi 

fB£E:/3Mmti:m^-li:TJEE«^?^<Dx^.;l/4^-^^ 
20 ^^Jgfi!cL/clB^'N>y K:*:<i|i*"'r,f^^^nTl^§o 

[0 0 0 3] ^LT, CfDlB^'N-y K:*:i*t±, -T^^;^ 
- K 'J -y S/'^«fl$2g^St^:^a^if-r§fc46(D»mi41tfli 
*^5^5-N'y K-^-XWMtcJ^^^JI^liiTM^n, 
CfD-v-y Ky-X©0iIffiRD'M'N-y K:$:<4c{pi|S®tC2i 

mmm t^^vy i^m t ^mmmizxmmt ^utizj: 
0. nm^y h':$imcMmmmfimmLxmmm.f:i^Bt 

30 mm iyxjmmm^ ^mv^m:^^'^-w^m±i.. ^ 
(D^w.mmmwhyx)\^ii(D^m^m.<\^x. qi^p^pH 

>&iiI46 S # s t L T V > s o 

[0 0 0 4] t^^x\ ±iB^tfigT'a. m^mmWi 

ic^< (OJim^&t- ^ K>xrj:<^ 1 ST- 

-/O [0 0 0 5] CCiP^M:&(S?*t-^fcA6. :^mmAli. 9c. 
tC. It^Z 000-25800 7^tCfeV^T> ^tlS^OfS 

<D)±;']^^}^fi5tbrc^^lf-rd':i-«y hicH^UfcltfiJc 
O-rv^^v'x-y hXVzySf^'y K^iS^bfcio 
[0 0 0 6] 

[^^5?)^/^^bj:3^-r-5^M] b56^b**<e.> ±mm 
50 m(Dm^xi,t. ^-?\^7-^:^-yV(D±.K. ^m.(omw\ 



-fe^5'y^';?>->— hA^2 0 — 3 0 /imiijtt/^c: tT. M 

bT. mi'com.mti^^^-r^rzib. Rtm-r-^tT^t/^E 

?) t > ^ to-r -S V ^ ^ P^MA^S fco 
[0 0 0 7] Sfc. I±«-tr^5>y^Xi>-h<D;p$^. 

CO 0 0 8] *5g0Jti. JiOJ;5:&^M^^y^-r-^<^ 

^nfcttDT-SoT. -r^^ttffiaHgiDSSb/'c-r^^ 

CO 0 0 9] 

^Srs-r^^/v^x-y h:/';^^^^-^ Ftcfcu^r. tufSEEtt 
?iiS{M$nrci±a-tr^5 «y ^^x^-s-ty^^- hw*^^<t^ 

Mil. tr)ia4^^l^-ri':i^>y h%«14Wii5*^:n-bT 
^^iittfiitc JtM bfc t,(D-Z'^^o 

COO 1 0] mMm2^zmm(D-^y''>>'I.yhzrv>■s^ 
Kt*. If 1 Kmm<D^ zy^ i^jL <y h yv 

-y FJC*3U>T. tfita±til«{fitiy^>KTS^o 
COO 1 1] lf*^3tC|BicO-f'>^^>x>y h:/'J 
-N-y Kt±. li^Jl 1 tclB^fD-r >^i>'x >y U >'^-\ 

If T^i- - >y b iy<D^mfHl;b\\ HulHi^- h 3 

-&gfe:^^-vif-7^-fa.--y hm<D^>-hun^fti.rmsE 

coo 1 2] mmyM4KsEm(D^>->i^j^-yhyv:yi$' 
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|f^3l3tC|5«g<D't':^^v/'x-y 
Ftcfcv^T. miiB->-hm«. ffi tt-b ^ 5 >y >7 x 

b rcff «-t ^ 5 «y ^ X h ^ b, mmmwmm 

10 [0013] m^m 5 tc|Eic<D'i' v^x -y h y ^ 
^-y 1 icIB^O-O^v^x-y h^U iy^'N 

-yKtcteU^T, HulBM^r^f-iX-^ti, 
tr7"^:i--y hMOnt^M^b^ HUsBS^-^*^;^^Da 

tr ■ri'n--y h^l^D->-^^^M;&:^-bTB^JlH 

[0 0 14] if^^ejcfBittD-f'v-^s^x-y h^y 
'N-y Kti. li^^SlciBMO-O^i/'x-y hyv:^^^ 
>y Klc*3i.^T. ffrlB^/-FWm. ffiil-b^5-y^7.S/ 
20 -FT-^.O, BulBmm<i^-;^<^®tcS^bfciIS-b 
■55-y^X->-hi:. HulB=it>m;&— ;^(DffitcffJ^ 
b/clE«-b^5>y^XS/-hi:;&«JiU BufEntytt 

t >«<SJ&3gfi)cbfcffii:tiSWiiJcDffi^MSa^-v if t^-i" 

rL--y htCSM^-&TBUlB^-\'e-7^^':x->y htC@^b 

coo 1 5] l»^]g7fc|B«J(D-Y>^5'->'x-y h^'jy^J? 
-^•y if 1 *^ e. 6 (Dh^-fnf3HcBW.(D^ y'P'J 

X >y h yj >i?-N'y KtC*5V^T. BrrlBWmttgPM{il»« 
50 14^^-r5i$S^Jtb<«^M«i^T'350. HijIB^^r-^'lf 

7^^n--yFi;, tijiBiEmst:r<>^a.x-^sJOjaM;?iqj 

m IB n ^ymM iti^ b fc OT-fe S o 

CO 0 1 6] 

ou^r. ^ftiaffi*#HSbTSiiBjg-r«c, 0 1 f*. 

015S^^y<>i/'x>y h:/';:/^-N>y Ke^^sgjbfc* 

^ — r>^i^x<y hyu>5? 1 0 o^^-r§4Miai?3& 

§0 JlcD^v — ry:>i>'x>y FT^'J >^ 1 0 Olc 

:5f^>yK6t±, ffliffi^S 2tcEn^-r5fc4t)<Dt<DT'^D. 
-N-y KrL--y h6 3 0-gPi:bT. >- - h U -y 
6 1 i:±ttc4^-^U ^yv'e 4tCism^tlTU^i.o 
Co 0 1 7] ^<D-N>y F^->y F 6 3St>V>^;^-F 
U >y 6 1 bfc4^-^ y -y >^ 6 4 a: > F U-X-^ 

^UF 7 5tCi|^^?nT4o<3. :/-y 7 3A^t-^cD|gilj 
tcj; i^IEasHfESnSfc, ^oy— y 7 3<DiEjMlHlltotc 
fi^^T. y -y-y-iM? 1 teiCfTbr^ F«7 2Jc?£^o 

50 x-y Fyy -y^^y FGA^e-l'y^^fttliJbTffliSSe 2 



COO 1 8] mm,6 -fy^iyjuy h7°U 1 0 

[0 0 19] S/c. :^^-r:/a-^6 ecDfUTDtcti/^- 
'-^<i; K^— h 6 3*^ 'J-t^y hffigtc^S^tc, E« 

s-r>'^>'x-y h:/';>'^-N-y K6<Dyx;U5 4^/^— 

>?4^-V>y7°8 l-eav>. E«S-r^^>^x>y hT'UV^ 
[0 0 2 0] 'N-y K^->y h 6 SJCOl^T. 13 

2. ia3Ra'ig4^#BaLTi5iaj-r§o ^ts. 02. la 

3J^a'[a4T(±. -O^;?;- h U -yi/'e lA^KiJ^^^n 
/c«^fD-N«y F:x^y h 6 3^0^LT*5t)> Mt^, 0 

tC^^-jS^nfcj^^O-^-y K3.- -y h 6 3^ia^LTt> 

■So 

[0 0 2 1] CtlBOiatCfcV^T. +-\''J-yv'6 4 (13 
1#M) tcJ§«c^tl^:*:i*:7lx-A 1 ti. .K'jyna:^^ 

r^isjjgpictt. -rv^*- h >j >y s^e 1 ^mu^m^mm 

gP{L[3atct±, Jf«Jg|3 3{C^g^tl^-r>^*-hU -y 

migjlSS4a. 4 b. 4 c, 4 d*'«^S^nT*3'9v,C 
©^-f':/^^*&®l^4 a~4 dt±. JS^S (MS^W) 

^^BfiSc^ns*^*:?^-^ 1 coTM (ia3±{ia) st-^ 

ji^tlTl/^^o ^:}3. =S-r'>^7«f^ji^4 a~4 

[0 0 2 2] ig^sfi. mms.^:y^'jjL-yhy^)i/'^ 

(ia3#BB) „ ccDjS^Stcti. 0 3lc^-rJ:-5tc. 
M-rSI±S^-r>^'>'x-y hyuV^^'N-y K6^2oM 

5ij$-ti:T@ag-r^rcA6©2o(D3^}fgi5 8. sjb^jgfiJc^n 

x y hT'UV^^^'y K6J&UVMgiJ7{CTia^-r Sfc 
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[0 0 2 3] ^SifgPS, 8CD-iStC{±. ±iEUfc'l'y 
^m^mm4 a~4 d^?>LT-f'>^;^3-h'J-yi?6 1 

i:ji3i-r§3iiigp 1 0 a~ 1 0 dTb^sttenrfci?. c 

OjlMgP 1 0 a~ 1 0 dO^I-lgtCtt, TO^8^t<cli(D 

K^?ii 1 A^[Hi^^tiTw>-5o ccom-^Mi »; 

>^t#C(DziA^I|©^^y4^>4 7*^ifA^nT43»?. BE 
S^-r:^^v^x-y hT'iJ^/^^-y K 6 U-A 1 

-r^M^-O^i^'x-y hyj>^r-\-y K 6 (D^^P 1 
10 9 a (0 4Ra*0 5#M) COnS'x^fffi^n. «*&P 1 

[0 0 2 4] ig5:&l^Lia9^#BgLT. 2|s:%B^ 

•r^o c:ne£D0^i:^5v^T. ^^^ifx^-rL-'y h i otc 

WLTjg-g-^n^T'U-hiycDffittT'^^a.a:-^ 2 0 

0. ^+ifxi'3.--y M ooTffifflyi-fjap^nfcyx 

;b5 4A>6T[Rl^tc>i':/^3b^Ptfii-r5fe©fr5o 
20 [0 0 2 5] ^Sg<DMt;:<J:§4^-\'Vf7^'i'3.^-y h 1 0 

tt. ia7S.tfia8tc^-rj;3{c^ifijc^nTv>§o -r^t? 

/X;uyu~h4 3. ^^ih— ;1/Kyu— h 1 u 
1 2. X'^— 9-:/lx-h 1 3St>*4^-Vlf-r-<yix-h 1 

3^1^<=&yU-h 1 K 12. 13. 14«4 2%^ 
•y 5 0 ^ m~ 1 5 0 /X m^i[C»;p$ 

T-fe^o MiEyX;u::^P-h 4 3tct±. m/h^o-rv^? 

30 1 «D73iRi (gja:&tRi) Kiii^r zm<D=Fmmmmr: 

<D:^fn3fcTO*20tDa*P^4 3 a. 4 3btCr£>oT. 
?S/JM^ «y ^ P ©P^|5ST-i^Bt^SE?iJlcT#i5[ffloy X;I/ 5 
4A^^^^nTV^^o 

[0 0 2 6] BUlBvji.-h-;I/KrU'-h l Zizii. 
^'iiSSilbT©— ^>t^7)v-.i-^— ;1/KM 12 a. 12a 

ti\ mmy x;u 5 4 <Dm(Dmmicr^-^Tmzf^ ^ 3 

^^nTl/^?.o t(Dm-^. il<D^-7->1->-;l/KM 1 2 a 

[0 0 2 7] CiDV^jh— ^I/K^U— h 1 2©T{Bll©V 
;1/Kyu— h 1 l«?D±ffilC«. :S.v - ;!/ KM 
1 2 a i^iai^fSICfiiBlCT. ¥®^^^t»Cl:-IB&lRl CBi^O 

n. Mvr:.-^— ;l/KM 1 1 a. 1 2 a f*:i:^oT 1 

[0 0 2 8] Sfc. HfffB4^-f tr7^^':rU'— h 1 4tC{±. 

50 -r5^2©7?[Bi (MfflT^rRi) tc?gQ*Siiffl'li©ffi;^M 1 6 



■v^i^^mmircxw-mco&^mmmi 4 a. 1 4 
m.-r^t. mm^'L^m^K>i^m<D]±tim 1 eco^is 1 e 

a «BUlBfe{B[|<^S«*PiSi 1 4a±tc{i«L, iS*KMIH 
g^l^^Dl^J: t) «CiEE±i^ 1 6 O^i^ 1 6 a {iMIBfe 

m(om^mmmi 4b±tcffiaL. aojio;fc:&(Dii;^i 

[0 0 2 9] CCD#EE±I^1 6(D^SSl 6 a ti. HulBy 

h 4 3 ic*3it5Bfiiai^Bt^cBaf>J<^y 5 4 
ic. HulET.-?— 9-:/^- h 1 3. Stfvzi.l-^-;l/Kyix 
-h 1 K 1 2{C|sIC<^BOT^JtCT^^$nTt.^i. 
15?!!/hScoKii7L I 7. l 7 >&/M.TiSjiLTV^§o — 

HulE^E^F^ 1 6(Oim^ 1 6 bti. Huiex-^-- 
U-h 1 3{t*5it5:fe:&]©fj|gp&tc^^^nfcmJi?Li 
8^:n-LT. HiIIEv-.1-x-;l/K^/^-h IK 1 ZJcfc 
lt5v-.i-x-;VF^ 1 la. 12 atcSSLTV>§o 

h 1 4CD-iSgP(C^^^n/t^?^7Ll 9 aCD±®lCti, 

'i74i<Dfi|^5feOfci60:7-f 2 9*^?Sg$nTi/^So 
[0 0 3 0] z.nKXK>. -f:y>^-hVyi^6\t)^h 
HUlEtijia4^-v e-T^Y y h 1 4 RtfX-<~Vyu- h 
1 3 0-ifflgi3(C^^CDftt^?L 19a. 1 9 b bTM 
tafctMv-d-^— ^l/KM 1 la. 11a. 12a. 12 
amcrnXLtz^^^lt. HufE#MS7Ll S^^iloTflij 
IES-I±±I^ 1 6F*3(c^^iH^nrc:0-5. CCD#I±±fM16 

rt;b^BBuiEHa7Li 7^iioT. mmf±t)mi eircmt^ 
t>"ia9#H^) . 

[0 0 3 1] mij±mr->'f-:x3L-^2oii. m 

6. miORZ^mi Hc^-t^rtic^ 9*Jf®M-lr^5 
y^Xiy-h (OT*LtcEBi/-hiH/^3) 2 1 a. 2 
lb, 21c. 21d. 21e, 21f. 21 g, 2 
2 , 2 3 Lfc1titT\ ^EEtti^- h ti^JStJ^ 1 

6ict>rcS::»C#S^^LTV^§o tufE^JE«->-h09 
■&m.T$^<DSMiy~ h 2 2 i:^n7b^e±;^'\Stx.T^g5t 

#e(Dffi«->-h 2 lb. 2 1 d. 2 1 f(o±m Cftm 

ffi) HUsE4^^e7^-f :a^-y h 1 OtcfcttS^EEtl 

^ 1 6CDmpjfz:ticmm(Dmmnm2 4t>\ mi (Dyj\^ 

i±mmm 1 <o:^\ktm^-r^m 2 ^o^^iRitjtj^ rji^Rg^ 
nrv^So Tf3^^^^ms(Ds.m->~h z 1 a, 21 

c. 2 1 e, 2 1 g(D±rS (Jtllffi) tcti. ^E±J^1 
6tCj^LT±tilOaty«ll2 5 7b^Jl?E5t2nTl^i.o ^ 
fc% S±|g<!;«Tlg<Di^— h 2 2 . 2 3 tiEEB-t^ 5 -y 



(5) #P»T 2 0 0 3 - 8 0 7 0 9 

l?^til8§3 0 iimXia^o 

[0 0 3 2] m^mmicish^-zit. mm^mmmmz \ 

[0 0 3 3] ffi:?^. 1 e^HuEo^^tf^-rrix 
- h 1 4 tDM23©^^gi3{iiT\ HuiE® 1 (o-nn iW-HL 

(cyf^c T 2 JiJ^^tcga^J^ nx 1/ ^ § tulEn ^ ^/Sll 
2 5 ^CD 2 ^j£DJ±:fjM 16. 16 ^-{*6^iC|ia <k 
^tc. {SI5jggOE«^/-h 2 1 a. 2 1c. 2 1e. 

-h21a. 21c. 21e. 21g tDji^OMfflcOSIgi^ 

aiLg]3 2 5 a7bS-{*WtCfl5^$nTl^§o 
[0 0 3 4] ^LT. HulEMISgtDE«>>-h 2 1 
a. 2 1c. 2 1 e, 2 1 g ©^^OMiaoi^^gPiaj^C) 

®Rfftct±. ilijflB#m«ffi2 4i:(i]i:±TffiS miS-r 
tc. ^ISf@SiJM2 4 tlSSfllCipITt-^XS^tD 
20 ^</^^'5— f@SlJM2 CiD±l^. laio 

tc,T^-r<t3tr. §^5-{@BiMlS2 6 0iESg|5t±tijlS^t 

— m'smm 2 6 (om (0 1 -Dis^om-^^L 2 tL 3 « 

L2) tDj:3tC:S^tr^^LT. figija<l2 SO 

ii. T*^?,2SS(7)g (E«'>-h2 1 a) J^Q*6S@ 
30 com (J±ms^- b 2 1 e ) T'CD^r = -0gij«^l 2 6 «0S 
^L2>&. 4|Sa<DM (BEBfy-h 2 1 c) S.t>'8Sg 
^D® (i±fl~>-h 2 1 g) T-©^5-mM2 BiDS 
^ L 3 J; 0 HulEW\r?4 fcttS < J; 3 tc^^-r 
[0 0 3 5] ffi;^. eTlficD£Ea->- h 2 2 fc^nA^8 

±;^'\^^T^Stsaoji«>'-h 2 lb. 2 1 d. 2 

1 f <D±M (Mffi) <D3-^. MSB^I^ffiLgP2 5 ale 
WfS-r^ffiK (|pIi:±TGi«. EE«~>-htD>!>fcDM<D 
4S^lg|3M) iCit. i??*5-r3t>M2 7;&M-r?.o 

[0 0 3 6] HuiES±fS<D h y y-y- h 2 3 (D±ffilC 

#'^tCi^f-r5SffiM3 0 HalE=i^>'M2 50?l 

#tobgP2 5 atc^-r-sMWs 1 tf3\ ^ttenr 
i/^^ (ia5#HB) o 

[0 0 3 7] fjiagTIS^DEmi— h- 2 2^1^ 

1/>T. mcO-^rcOKMiy—h 2 la. 2 1b, 2 1c, 
21d. 21e. 21f, 21gi;h>y fi^— h2 3t 

mz^mmmms 0 hi. ^mcMjs-rsfiLe (i^ 
i:^±TffiE) (ommnmz 4mxfic^^—mmw.m2 a 

iiA^SVHc^Mf 5cfc-5fc. ;b3 2^mmT 

50 So IM«fc. ttfia'>^< i-oiD^®mgi3 1 C^fig 
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1) ^ntc^iffS-r^fuM (|5ii:±Ttee) tont^/ 

L. X;l/-2^-;I/3 2. 3 si^tc^a^nfcwattWi^ 
^/l-LT. j«S7j|^©«S'JTO2 4|WI±S:?>*^tii:MfS 
•r§e«<D^M«1®3 0 i:*^li^fi*jtcgfM^nTU^5d; 

t>*^n^:MJs-rsfuB©aM«iS3 i iiA^mma^jfcig^ 

[0 0 3 8] ^ln^^:J:t). ±T^cia«^n^c^tS[«IOE 
h 2 1 ^ h >y y 1- 2 3 ti±Tl5l CffiBtDM 
iS{@SfJB<l2 4SD*^-5-{@SiJM2 6 7^)^^OT«@3 0 

S8) o 

CO 0 3 9] ^*3, BulBX;l/-.1-.-;U3 2. 3 3^}gfi!t 

2. 21a. 21b, 21c. 21 d, 21e, 21 
f, 2 1 g <t h-yy->-K 2 3 i::^^P.^;SEEIl7'^^i 
0^— ^ 2 0<D— i!l®tC^T<D3^r>'a^S2 5<7)?l^mL 
gp 2 5 a ^ tl ©^T 0±TteB<D =i t 

2 stcjg^f sjg^M (las^-iJr-r) ^Ewr^^^rix 

— ^? 2 0(DI¥$;^(Rltc5Et>'§J;a(cM^LT. cti^cD 
g^^M^ h -y -fiy- h 2 3 (c^olt^M«ffi3 l £D® 

tc. ^TtDM«ll2 4CD4^gp;&JEflT^^3.ai-5?2 

2 4 tcg^^-rssi^is® (isii:<ia^-i±-r) 

7^'^^x-i?2 0<D-«!lS{C^^L. g?l^«11^h'y 

h 2 3 fcfcnts^MJSr-s^ffiaiSs 0 cDSmtc 

[0 0 4 0] ^LT. il©cfca^«s!t<DyU-h^OE 
Wr^^a.^.-^ 2 0lc43tt-5TS (E:^3^ 1 6 iiMS 

O^Rg<^Bi«A^P.*5^Sg'JS^- h 4 1 ^^46i£SL. 
HulB^^+ex^-rL-^y h 1 OJC^LT. 

ar^^n-x-^? 2 o^cfcttss-maii2 4 a-^huIe^^ 

^tr-T^-ra-^-y h 1 0\.CiS\<f^^mtim. I 6£0#^JC5>f 

JS^SJ:^tcig«- H^Sns (lai 1#M) o Sfc. 
COEmr^f^^iX-^? 2 Otc43ttS±iRy<D^ffiti:«. 

HuiE7U+5^:/;i/7v>y h'^— :r;i/4 oA^afep.n. z. 
(oy\y^iyy)Vy^-j h^— :/;i/4 otcfetts^fflcoia 

(aS^-dr-T) t\ HUia#a®tt®3 0. 3 1 

[004 1] ^fe. MiH^ssiji^- h 4 1 m(Dmmmm 
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K^*>y h^;bhff^M^iJ. 3KUxX7^;l/2S*'y 

y >i- U7 ^ >lS4-> -y h ;^ h fl^i^S^J^ BulBEmz ^ ^ 
^x— ^5? 2 0£DMH/£;i!'iffitc^^UbT;6^e)^ ^-^'tfx^ 

:3.x «y h 1 o\zmm • m^t?>^oizi.xi>&\.\ mm 

[0 0 4 2] _hiB<DJ:3J;:E«7'^^iX— ^2 0^4^ 
^tTT^^'^ix-y h 1 OtcH^Lfcf^. 7U^>'7';l/7^ 

■y h^—yjV4 o^fc\^r±r(Dm'smm2 Atzi^i/ 
10 mM2s homK. mnoy^tmmim^ o i^m^mm^ 
9iia-rsci:-e, mmmm2 a t=i^:ymm2 s t(Dm 

EESi^- h 2 1 (Dr>-^mMmj£^wiaLrzm'smm 

2 4lc5*JS-rSgP^Hcff«tcJ;§«®^fSiOM^A^fg^ 

^ 2 otcfcitsEtt^^cDfgMi:, mm^yX)h5 a 

20 [0 0 4 3] ^LT. MIBSttgPO^^^lCTMIBMSi] 

M 2 4 tcm-r sEE;']^ 1 6 (D^m-mhm'\^-^n^ ^ 
iitccfct). ccDEEti^ 1 ert©-!'^^^*^ yx;i/5 4*^ 

[0 0 4 4] ±ai<DJ:^lC, BEttri7 5^^x-^r 2 0 t 
4^^lf:-ri':ix-y h 1 0 i:£DP^{i:. ^TCDjE:^Ml6^ 

•3. C<Djg^giJ®4 1 AW>^^^lM$-tt^l>M«D?S 
SiJ^S^c-TilJttc. J±«T^^^x-^J 2 0 il^^^^lfT^ 
^:xx«y h 1 0 i:^3Siatc@S-rsftffltlHl^tc-C# 
30 So Src. ttS[Ci)E:^^l 6t::t)fcoT^O*5E«i^- 
H2K 2 2;&S®LT!£S7^^^^x-iS?2 O^^ifig 

LTv^sA-e. iE;b^ 1 6^c^-rs^^lLM*lE«i^-h 
T ^ ^ ^ X- tcSlffr i: A^T' # 5 o 
[0 0 4 5] ^LT. HUlBI±liT^^a.x-^i 2 OtCte 

mLxist. iiM(Dmmmm2 Aizmm^mha-t^nt 

[0 0 4 6] ffiTD. tfraiLfcJ:^tc. vtMii. m~fm(o 
mmm.m2 4-hnm(D^<Dmmi^-h2 z^iri^xmm 

14cD^-^lf7^^':ix>y h 1 OtcMlRlLTtetJ^ LA>t,. 
^CDSmi^— hZ2i3m<. E«'>- h 2 2 &tfgE«^J 
v'-h4 lOJl^A^^J^— T-^ofeD. Sfc. ^■\'tr7^ 

^-^LX-y n oi^<D-r:/^*^»«tt*WLTi/^fc«3-rs 
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[0 0 4 7] ^c-z\ 2^fiB^Tti. m 1 1 ic^.tm 1 m 
mm^izmi^^^o Emr^f-rLi-^f 2 o 

ti:fclt§^=i^>ttll2 5 co-iS^SuiHSSSiJ 6 Otc« 
mS^tcaSii-r ^ J: a tcMffi S-tir^;^)^HUiaj$S^J 6 0 0± 

MLT. n^:>ttll2 5 fc^-\'e-r^'y^-h 1 4^ii 

ti«ffim®3 1 ^y^>K (^i^s) 6 1 izmm.-^'^^o 

1 4<DSMA^6, EST^^aLX— 2 0®— fflUStCib 

x— ^J2 0tCtelt-5nt>M2 5 CD— uffi^HulS^S^ 
6 2tc«Me^tc#ii-r§J;3(c®m^-tir^o 
[0 0 4 8] m3«mi'D|l 1 3T-{i. «14(Dig» 

^J6 3$fcti^S^^. '>^< tt.^^^lfT^^'y^-h 
1 4£DOTSfc«fflOffile:«^flgiii«iit- 5J:d{^S^ 

>K (J^ite) 6 1 ci^^-rso i^^eT^^-rt-'y h 1 0 

[0 0 4 9] ««1±iDi^M6 0 (6 3) i: LT 

[0 0 5 0] \:X}i0^^b\Z.mimmt. EEttZ^'^^^ai 
-^5? 2 0{cfetj-;&wm2 4^c«E>&eiSpLfci:^. 
=i-t>'tt1l2 5 i::^-^ tr5^-i':3.n'y h l 0 0-l/^Tl±:^-\' 

tfT^-Y^u-h 1 4tc4bnt§ii{ii«i5ii;fi{i mn.m 

10. -<>i'a5Si/n4|?5ig-rs«BiJM2 4i:(DP^T'tt 

[0 0 5 1] $fc. mZlrCmfX I V-X I V»fMT?fe 

^ K 6.(Dmm (0 2 ±M) Ic li. ii OEm^-r V ^ 

:^7>'^— yu-h 4 4>b^ia^$nTv^5o c(Oij^'^~yu 

yu-h 4 3^lKS-r«»?L4 4 a^^'r§Jg^4 4 b 

^^mmcBf&^n. ^cDm(DmnBinmm-^mm4 4 

c (D&m4 4 b i:«S^{B!lO{S!l®tC. :7'7>'>^4 4 dij"^ 
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[0 0 5 2] :*:f*7U-i* UCti. ;?3^^-^U-h4 4 
(DM4 4 cStf:7v>>^4 4 d^ifA-r^Ji5 0 A'^g 

itenso EP-e. JsisscD^^iRi-rspMii^n^nftg 
pg;&Hi^Tii[-e±A^^ fc u 5 2 . 5 2 ff^^t^y i^- A 
UcjB^^n, ^(DJ£S5(DiOMi:Uy5 2i:<DWK}g 

(D 1 •0<Dm{i:?a-r.T:*:{*7U'-A 1 icM m^'ttir) 

5^5 Oti. M5tD3 3atC?'aoTS<?U^t»c^:5:LT 

A IcDfflllS^KiiLT. M^7 0<D-iffiai5*^ ij^^- 
fV-h4 4(^-7=7^^4 4&}LWm^^o\ZMm.-^ 

nri/^So (D»^j^ 7 0 CD wti. ^^••^^F (igife) 

[0,0 5 3] 2 0tDE®^'l'>^i^*x>y hyu>'^^-y 
^CDyX^Uyi^-h 4 3^;t;7^— 7°l^— h 
4 4iD?L4 4 a tCjifjS^-d:. Jg9§iJ^«ffl Lfc->-;V§iJ 
^^>^L;^/^-yu-h 4 4 i:^«^n5i:i±tc. ^® 
lEliit-r^^v^x-y 1-^-y K6. 6 0±7^*^e>2is:<*:7 U 
20 -A 1 *^M^i:?>n5o ^£Di:#. #3^^tgl?8tc=&l±S^ 
'I'^^v'x^y h'N^y K6*'55:tJi>-r5<t^lc-t>y ]- U * 
{^:7 U- A I <D±ffilHiJ*^ e^Sm 9a, 9 b \z.mm\L'& 

m^\m!^T ^ u 7^014 tD^ai 

XtD^*i:<?§i:L3A^^3t«L. W7 U-A l ±;^)-e,§ 
^R»T9a. 9 btc^A>^T^m^^ratifLT. ^m^^ 

[0 0 5 4] si/Hcia§^nfc3^fty u-A 1 e« 

iO it-r>i/i^"x-y h-N>y K6 :^J^^-y Ix— h 4 4 

lll2(DJ:atc. /X;U2 2*^±[q]#{c^5J:3lcB 
Tb^n. :^JA— yu-h 4 4(Digffl*^t;f±Sn5o Bp-^. 
i:3f^—y\^—Y 4 4 <D 3 iacOffilJig 4 4 c S.t>':7 ^ 4 
4dt4. ra5<DJiHlCU^i^^^LTff^^^nTt/^S 
P5 OtCjfA^nTfcO. ->-;W^J4 5^. ai4tC^ 
■Tcfc^tc. :7^Vv^4 4 d(D±{cit-&5J:^(cLT{|lif 
4 4 c i;^5 OcDrtSiicDF^tcaA-r^c 
[0 0 5 5] ^f*7U-A 1 i::^/^-yU-h 4 4 iiCD 

40 tii^—yiy- h 4 4 i:©r^tCff$fi)c?tl5rta5^P^F*g^a 

mTLitiy u 3 » 4 6 ;&?cs-r s o 

C cDJtt^^ 4 6 :^f*:7 U- A 1 5 0 3 

yix— h4 4cDfS!lii4 4 c l^ffi,hcDr5^^5tiS-r 5o il 
nicJ; »3l±ffl:i<:'i'>'^>''x-y hyu^^f'N-y KBO/^lffl 
?EM4 6tCj;oTl>f±?n-SilfcfctC. ?»5 0CD 
JSgPtCfct/Hi:. ±f^—-f\y—\'4 4a:>-y'y^yV4 4diL 

§o i^x ^»J?E«**{±. MP 13a, 13bfCj;-3T 
50 ^gPJilSftfi^nSo 
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[0 0 5 63 CldbT. Effl^-O^v^x-y hy;y^ 
'N-y K6ti. ^-ve-r-i-:!— h l OifJtc^Btt©;*;/^ 
--f\y-V A A^mmX^X. HcH^^n 

:^-yhlO (4^+lf7^f yu—h 1 4) iiJcftP;^, 

CO 0 5 7] ±.m\.rcmAnmi^m<omm.T<7=^ 

^? 1 2 OtCOl/^T. la 1 SmSM 1 6^#BgLO 

oifj^-rso lai 5«. EEsr^^iix-^ 1 2ocd^^ 
2 0i:^^tr7^-i':in«y h 1 0 iKom^mL^^^x^tm 

CO 0 5 8] dcDEmz^f-a-x-^? 1 2 ot±. m\% 

3) 12 1a, 121b. 121c. 1 2 1 d. 121 

e, 1 2 1 f . 1 2 1 g. 12 2. Yz^^mmx^tcm 

1 2 2 i:, Mv— h 1 2 1 b, 12 Id. 121 f, 

1 2 1 g<0±® (MS) fca, ntV«gB2 5*^Jgfi)c 
^nri/^So $/c, BE«->— h I 2 1 a, 12 1c. 1 

2 1 e. fcS±ISOEE«->— h 1 2 3cO±StC«. <@SiJ 

CO 0 5 9] CtDE^r^^j-X-^ 1 2 0<D« 

TWL<0WM>'—V 1 2 2<D±®{C«. r3t:/ra2 5*^ 
fl^Rg^ti. ^cA^P,3SStcmaffi2 4 i:nt>ffl<l2 

JEST^^nX— 5? 2 OTti. ^CD{@SlMjl2 4 
>M2 5tD)ll;^A^3MT?fe^J^T-S^§tOTS^o 

[0 0 6 0] mtc. mAmmmm<DEEmT^^=LjL~'$i 

1 2 OT-t±. ±yj^^(Dm. BP-^. EBi^-h 1 2 1 g 

(D±ffifcttffiBijflii 2 4 T'ti^ < . a^-^mm 2 5 

1 2 1 g#«, ntV«1l2 5[g±^OT«^3 2. 3 

3ic^^n^o^-eso5^-<®^n^v^;c46> mmmi"^^ 

L^v^o iitie>©±Jl©Em>'— h 1 2 1 g^tt. E« 
Ti' 5^3.31- 5? 1 2 OO^JgXStCfettS^JgtDgglC. 
EST^^iX-;$? 1 2 0*^Sofc(5. SSl/Hiig^JTo 

(DX'^^o - 
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C0 0 6 1 3 c:«Da;^tc<ifig^nrcEmz^^^x-i5? 
1 2 0 la 1 6 jc^f J: 3 {cgt,4^^ If -r-f h 
1 Am(o^^>mm2 5ti\ aa^nfcEa-tvs-y^ 
^^-hMs^^D^-^st^-ve-ri-yu-h 1 4m(DE.m. 
'>-h 1 2 z^fYi^x^miimi 6icii\^-r^xr>ic=^ 
^if-r-c^i — h 1 Aizm'^tEti^o ^w■rn^f^ 

VTO2 5^^gfiScLfcE«->-h 1 2 2«. ^©ntV 

-h 1 4lcmm^-i±X^^\£y'^yU-h l 4tcH^^ 
70 n§o t^. EmT^^jLX— ^1 2 0 t^-vlfT^-r:!::! 

•y M 0 ±mLrz(Dtmm^j::^mxnt)n 

So 

Co 0 6 2] ±KBbfcE«7:^^iX-^ l Z 0 
ti. ±^Lrcmi. 2, 3^MSffi«?3«^i:TOtc, E 
m7'^'^:iX-^5: 1 2 0 fCfcttSMttH 2 4 t^SE^ 

eiiab/ci:^. n^:/m^l2 5 h 1 

ODU^Tli+A'Vf-rf T'P-h 1 4. Sbtc;^;/^— 

20 [0 0 6 3] t^eoT. m 1 mmmmizm^E.mT^^ 

^31-^2 0(DJ:3tc. ai«$ns{HgiJM2 4*^ >f 

■^^^Ftcg^j^^nTi/^s^^^ex-i-yu-h 1 4 

If-r-i'^-^y h 1 0) .t. jp^SSS 0 fim^m.(D 1 fed 
E«'>-h2 23&g^A.T:-®^^nTI/^S^^ti:]±'^;, E 
WT^^olx-^ 1 2 0-ea. f@grJTO2 4i:. 
v'^ZfU-h I Atiomiz. r3*>TO2 5^^-rsE 

h 1 2 zi3^f\-&Lxi^^(Dx\ m'^mmz aizw 

h 1 4izmn^^tt)^-mmmcm±-^n. ^tc mm 
30 mmzA ^"r^ yi^- b 1 4 }i(nf^xn.m.msi^ 

^ -y ^) c D ^Eii>— h iimti^ntz ti -r 

[0 0 6 4] ^BtC, ±l50<fc^K:ESri^^^x-5f 
ii4^^'ld:x^':xn>y h 1 0 t^S^Lfcf^. 53-^^^ 

ii. mi «c?tjcD*,cDT'«. mmmmz a (cse^ 
- b 4 1 £DP^oE«i>- hT-^^-ffi^^ijifT-rs^ta-iiA^^ 

A^5b^Sil^lCtm4^figm^C)E«7'^^^x-^r 1 2 
0«> ±iEcOi:43 0M«<l2 4 i:, ^+trx-f:/U- 
h 1 4 i:®Hti:-it^/m<12 5 Wr§E«->-b 1 2 
2*^:n-SELTi/^.5<7)T\ gT)l<D=it>'«<l2 5 i:4^-\' 
E«S^-b<D^^1S*^$^U MIC. 
1 4 >^ OKT'^H^^mMTb^fg^ btc < < . 

^^^^wsaofg^tt <); 5 > ^ ©(ttms^^BSih-r 

50 [0 0 6 5] 
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[0 0 66] m^m 2 KWM<o^ y'p'Js. -y h >^ 

'N-y FfcJtntf. 1 lESccD'l'>'i'->-x«y h^U V 

^T-N-y Ko^-rs^t^tcia^. r^^r^^ant^-v fx-f- 
^ ttm ^^J^-r 5 c i: *ST' ^ § i: I ^ 9 S o 
[006 7] If^^ 3 tClSScOl' >^ i/'x -y h >^ 
'N-y KtCcttltf. ii^^ 1 tciE^O^>^>fx-y Vf^) 

St>4-^t--r^:i::i-y h(a|(D#{@SiJttW. SuiS'> 
■(@giJ«fiitc«EE^EnAnLfc^;^. 4^^- tTT^^-n- .y 

[0 0 6 8] mi^m4imm<D^:y^i^jiyh-/V:y^ so 
^ -y K cfc ntf . ii^:^ 3 (clHScO -I- > ^ X <y h y g 

^ 5 -y ^ X iy- h 0 . mmmm^-yio^mizmi^ l 
jgfig b /-cff«-fe ^ 5 -y ^ X h i: mmmm 

^fl^figLfc)Ea-t^5-y^'X'>— ^OfflSU 

m^i^fl?^ L rem h tiSMiHiicD®^ Huia^ tr 7^ - 

-y V\<zm.m^'^Xmm^\\^7-^:JL-^'^ hJcH^Lfct, 

[0 0 6 9] fi^:S5tC8Hit©-l'>'^v'x'y h^U^^f 
'N-y Flc j:tit±\ If^Jl 1 tc|S®cD-i' >i/s;x >y h :/<J 

— at^-vtr-T-^:i--y hffiiJtDn^^M^i^^ tu 
lEi^- h «;|5^£D ^ -5 ft 1 4^ k" X -I- ^y h ffiij CD S/- h 
**3^^^>bTHulE#iE:f3^tc^[ql-r^ J: 3 tcSulE^^ if 

--y hffliJtDf@&JWi:+^tr-7^^':3.::^-y V iKDmz^ n 
^ fig ^ n i/- h m'^frtEt ^Cillzrj:^, 
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[0 0 7 0] m^^6lzMm(D-^i^'>iy^-j hz^vzy-^ 
^ -y F iz J; ntf. if 5l<rs 5 tcIE^cD-T > ^ x ^y F 7° 'J 
>'^-^-y FO^-rS'^mtcAn;^. tij|S~>-hMm. E 
il-tr ^ ^ -y ^ X h D . HfJsE{@SiJfl!^i^-:^(D[S 
tcffML/tjim-tr5 = >y^y>S/— hii. aulEa^vM 
^-;^©ffilC}gfigL/c:IE«-b7 5 >y ^Xv^- F ^l^^e 
HijlE3ti/affi;&ffML/'cEEa-bv5-y^'7:->-F 

>&fuia4^-vlfx^n^-y htcSM^-i+TfulE^^+lf^^Y 

Rtai^-r ^ ^ ^ X -y h yj ^ -y F ic^m. 
[0 0 7 1] mMm7izBm<D-(-^'!7i^jiyhyvy'$i 

-N-y Ftc J;n(f . 1 A^e> 6 CDU^-rnAHCfBiJW'f' 

>^i:^x-y by;>^5?^-y FO^r ^^StcipA. 

my5iPi(ommtiz^r!i^rmm.'tim^mm-r^ 
iz. mmit^u^:n^:ymMtmm\.rci>(Dx&^<D 
r\ mm^^U(ommizmm^wiiE>-r:jy^^^ hizx^ 

im 1 ] ^mmmm(Dmm^z j; ^mm^-f > ^ i^'x -y 

hyU^'^f^-y F^i§«tL/-c;^7^— r>'^->'x«y h^'J 

[02] -N>y FrL--y F£D^110T'3&5o 

[[a 3] ^^ifi)cgi5**§(c^^)|?^n/cmi{cfettS-N'y F 

[1114] ^«fiStg|3M@tc:5^'fli?^nfc*^Sti:fcttS'N^y F 

^- .y hommmx&^o 

[08] 4^^fe?7^-frL-«y F<Dgp^e<j*£;^i^mT'^ 
[0 9] 0 5 CD I X - I XfJl^mT'^-TEEmS:-!' >^ i/* 

x>y h:/'j ^/^-N-y ¥(Dm,±mmmmi:-^^o 
imi 0] i±«r::75^:iJi-^?cD^^fimMT-^i.o 
[0 11] mimmmmizi3\.^-c. ^-^''^9-^:1-^^ h 

gP»r®0T'SSo 

[0 12] mzmmmm<Dmi im^mx^^o 

[0 13] ^3^fig}^^<D01 lffiS0T'a&5o 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The cavity unit which consists of a conductive ingredient equipped with two or more pressure 
rooms which were open for free passage for two or more nozzle and each of this nozzle in the 1st 
direction seriate. In the Inkjet printer head which comes to carry out the laminating of the piezo-electric 
type actuator which makes ink breathe out from said nozzle by having alternatively the activity section 
which can be driven for said every pressure room, and driving the activity section In the direction of a 
laminating of the sheet material which said piezo-electric type actuator is prolonged ranging over said 
two or more pressure rooms, and contains the electrostrictive ceramics by which two or more 
laminatings were carried out, and its sheet material It has two or more individual electrodes and 
common electrodes corresponding to said each pressure room between said sheet materials by turns, and 
said activity section is formed between an individual electrode and a common electrode. Said common 
electrode of said piezo-electric formula actuator. The ink jet printer head characterized by connecting 
said cavity unit to common potential through a conductive ingredient. 

[Claim 2] Said common potential is an ink jet printer head according to claim 1 characterized by being a 
gland. 

[Claim 3] Said piezo-electric type actuator is an ink jet printer head according to claim 1 characterized 
by fixing the electrode according to each by the side of a cavity unit to said cavity unit most so that said 
each pressure room may be most countered through the sheet material by the side of a cavity unit among 
said sheet materials. 

[Claim 4] For the field which formed the individual electrode for one of the electrostrictive ceramics 
sheets which carried out the laminating of the electrostrictive ceramics sheet which is an electrostrictive 
ceramics sheet and formed said individual electrode in one field, and the electrostrictive ceramics sheet 
in which said common electrode was formed to one field, and formed said individual electrode, said 
sheet material is an ink jet printer head according to claim 3 characterized by having contacted the field 
of the opposite side to said cavity unit, and fixing to said cavity unit. 

[Claim 5] Said piezo-electric type actuator is an ink jet printer head according to claim 1 characterized 
by fixing the common electrode by the side of a cavity unit to said cavity unit most so that said each 
pressure room may be most countered through the sheet material by the side of a cavity unit among said 
sheet materials. 

[Claim 6] For the field which formed the common electrode for one of the electrostrictive ceramics 
sheets which carried out the laminating of the electrostrictive ceramics sheet which is an electrostrictive 
ceramics sheet and formed said individual electrode in one field, and the electrostrictive ceramics sheet 
in which said common electrode was formed to one field, and formed said common electrode, said sheet 
material is an ink jet printer head according to claim 5 characterized by having contacted the field of the 
opposite side to said cavity unit, and fixing to said cavity unit. 

[Claim 7] Said conductive member is an ink jet printer head given in either of claims 1-6 characterized 
by connecting said conductive member with a common electrode while being the adhesives or the 
metallic material which has conductivity and arranging said conductive member covering said cavity 
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unit and the side face of the direction of a laminating of said piezo-electric type actuator. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are nol: responsible for any 
deuaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of the Inkjet printer head of a piezo- 
electric type. 
[0002] 

[Description of the Prior Art] In the piezo-electric type ink jet printer head of the mold of the advanced 
technology on demand To one field of the passage formation substrate equipped with the ink manifold 
which supplies ink while two or more nozzles, the pressure room (ink cavity) for every nozzle of this, 
and this pressure room are open for free passage as indicated by JP,1 1-334064,A The recording head 
body which was made to correspond to said pressure room part, and formed the energy generation 
sections, such as a piezoelectric device, is indicated through the diaphragm (elastic membrane) used as 
diaphram. 

[0003] And this recording head body fixes an ink cartridge with adhesives etc. on one side of the head 
case which consists of conductive resin for enabling wearing support of the attachment and detachment. 
By forming the conductive layer which applies a conductive paint to the side face of this head case, and 
a recording head body side edge side, and has conductivity, and connecting that conductive layer and 
carriage shaft with an earth plate Even if a record form contacts a recording head body and static 
electricity occurs, metal components are not charged with static electricity. Destruction of the recording 
head body by this static electricity is prevented, and a wrap metal covering object is abolished for the 
front face (nozzle exposure side) of a recording head body, distance of that part recorded media and 
nozzle is shortened, and it is supposed that a quality of printed character can be raised. 
[0004] By the way, with the above-mentioned configuration, the common electrode layer needed to be 
formed on said diaphragm (elastic membrane), on it, patterning of the piezo electric crystal film needed 
to be carried out, it needed to be formed corresponding to each pressure room, the individual electrode 
needed to be further formed on each of that piezo electric crystal film, and since many man days not 
only start manufacture, but the number of piezo electric crystal film was one, big deformation was not 
obtained, but there was a problem that the regurgitation effectiveness of ink was bad. 
[0005] In order to solve this problem, these people proposed previously the Inkjet printer head of a 
configuration of having fixed the electrostrictive actuator to the cavity unit in which that pressure room 
was formed so that the piezo-electric formula actuator which carried out two or more sheet laminating of 
the electrostrictive ceramics sheet which formed two or more individual electrodes in the application for 
patent No. 258007 [ 2000 to ], and the electrostrictive ceramics sheet in which the common electrode 
was formed, by turns might be formed and the electrode according to each might correspond to each 
pressure room. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the electrostrictive ceramics sheet in which 
two or more individual electrodes were formed on the cavity unit appears directly with the configuration 
of the above-mentioned proposal, When a cavity unit is manufactured with a conductive metallic 
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material, the electrostrictive ceramics sheet between an individual electrode and a cavity unit by 20-30 
micrometers and the thin thing A part of electrical potential difference impressed to the individual 
electrode will be impressed to a cavity unit through an electrostrictive ceramics sheet, and an electrical 
potential difference will be impressed also to the water-soluble (that is, it has conductivity) ink of the 
pressure interior of a room. Consequently, since it flowed electrically also in the individual electrode 
corresponding to the pressure room of another side through an electrostrictive ceramics sheet, a cavity 
unit, and ink and some potential occurred when an electrical potential difference is impressed to the 
individual electrode corresponding to it in order to make ink breathe out from one pressure room of two 
adjoining pressure rooms, there was a problem that ink carried out the regurgitation also from the 
pressure room which should be breathed out and out of which it does not come. 
[0007] Moreover, when variation was in the adhesives layer which joins the thickness, £ind an 
electrostrictive ceramics sheet and a cavity unit of an electrostrictive ceramics sheet, the problem that 
variation occurred was also in ink dischargeability ability. 

[0008] This invention is made that such a problem should be solved and aims at offering the ink jet 

printer head by which ink dischargeability ability was stabilized, 

[0009] 

[Means for Solving the Problem] That this purpose should be attained an ink jet printer head according 
to claim 1 The cavity unit which consists of a conductive ingredient equipped with two or more nozzles 
and the pressure room for every nozzle of this in the 1 st direction seriate, In the ink jet printer head to 
which it comes to carry out the laminating of the piezo-electric type actuator which makes ink breathe 
out from said nozzle by having altematively the activity section which can be driven for said every 
pressure room, and driving the activity section In the direction of a laminating of the sheet material 
which said piezo-electric type actuator is prolonged ranging over said two or more pressure rooms, and 
contains the electrostrictive ceramics by which two or more laminatings were carried out, and its sheet 
material It has two or more individual electrodes and common electrodes corresponding to said each 
pressure room between said sheet materials by turns, and said activity section is formed between an 
individual elecfrode and a common electrode. Said common electrode of said piezo-electric formula 
actuator. Said cavity unit is connected to common potential through a conductive ingredient. 
[0010] In an Inkjet printer head according to claim 1, said common potential of an ink jet printer head 
according to claim 2 is a gland. 

[001 1] In the Inkjet printer head according to claim 1, most, the Inkjet printer head according to claim 3 
is being fixed to said cavity unit for said piezo-electric formula actuator so that the electrode according 
to each by the side of a cavity unit may counter said each pressure room through the sheet material by 
the side of a cavity unit most among said sheet materials. 

[0012] An ink jet printer head according to claim 4 In an ink jet printer head according to claim 3 said 
sheet material The electrostrictive ceramics sheet which is an electrostrictive ceramics sheet and formed 
said individual electrode in one field, The laminating of the electrostrictive ceramics sheet in which said 
common electrode was formed to one field is carried out, and the field which formed the individual 
electrode for one of the electrostrictive ceramics sheets in which said individual electrode was formed 
contacts the field of the opposite side to said cavity unit, and is fixed to said cavity unit. 
[0013] In the Inkjet printer head according to claim 1, most, the ink jet printer head according to claim 5 
is being fixed to said cavity unit for said piezo-electric formula actuator so that the common electrode by 
the side of a cavity unit may counter said each pressure room through the sheet material by the side of a 
cavity unit most among said sheet materials. 

[0014] An Inkjet printer head according to claim 6 In an ink jet printer head according to claim 5 said 
sheet material The electrostrictive ceramics sheet which is an electrostrictive ceramics sheet and formed 
said individual electrode in one field, The laminating of the electrostrictive ceramics sheet in which said 
common electrode was formed to one field is carried out. With the field which formed the common 
electrode for one of the electrostrictive ceramics sheets in which said common electrode was formed, the 
field of the opposite side is contacted to said cavity unit, and it fixes to said cavity unit. 
[0015] In an ink jet printer head given in either of claims 1-6, said conductive member is the adhesives 
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or the metallic material which has conductivity, and an ink jet printer head according to claim 7 connects 
said conductive member with a common electrode while arranging said conductive member covering 
said cavity unit and the side face of the direction of a laminating of said piezo-electric type actuator. 
[0016] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained with 
reference to an accompanying drawing. Drawing 1 is the perspective view showing the color ink jet 
printer 100 which carried the piezo-electric type Inkjet printer head 6 of this invention. First, it sketches 
about this color ink jet printer 100. The piezo-electric type Inkjet printer head 6 of this invention is for 
printing in a form 62, and is carried in carriage 64 with the ink cartridge 61 as a part of head imit 63. 
[0017] It is joined to the endless belt 75, and the carriage 64 which carried the head unit 63 and ink 
cartridge 61 will carry out both-way migration in the direction of a straight line along with the carriage 
shaft 71 and a guide plate 72 in connection with the forward inverse rotation of the pulley 73, if forward 
inverse rotation of the pulley 73 is carried out by the drive of a motor. And ink is breathed out fi"om the 
piezo-electric type ink jet printer head 6, and it prints in a form 62. 

[0018] Paper is fed from the sheet paper cassette (not shown) prepared in the side of an ink jet printer 
100, it is introduced between the piezo-electric type ink jet printer head 6 and a platen roller 66, 
predetermined printing is made in the ink breathed out from the piezo-electric type ink jet printer head 6, 
and paper is delivered to a form 62 after that. In addition, in drawing 1 , illustration of the feed device of 
a form 62 and a delivery device is omitted. 

[0019] Moreover, purge equipment 67 is formed in the side of a platen roller 66. When the head unit 63 
is in a reset location, he is trying for this purge equipment 67 to aim at recovery of the piezo-electric 
formula ink jet printer head 6 by covering the nozzle 54 of the piezo-electric formula ink jet printer head 
6 with the purge cap 81 , and attracting the defect ink containing the air bubbles with which the interior 
of the piezo-electric type ink jet printer head 6 is covered with a pump 82 the drive of a cam 83. 
[0020] Next, the head unit 63 is explained with reference to drawing 2 , drawing 3 , and drawing 4 . In 
addition, at drawing 2 , drawing 3 , and drawing 4 , the head unit 63 in the condition that the ink 
cartridge 61 was removed is illusfrated, and fiirther, by drawing 3 and drawing 4 , in order to make an 
understanding easy, the head unit 63 in the condition of having been decomposed for every 
configuration member is illustrated. 

[0021] In these drawings, the body frame 1 carried in carriage 64 (refer to drawing 1 ) is the injection 
formation article of synthetic-resin material, such as polypropylene ethylene and polypropylene, it is 
formed in the abbreviation box-like of top-face disconnection (refer to drawing 4 ), and the loading 
section 3 for equipping with an ink cartridge 61 free [ attachment and detachment ] is formed in this 
open section. The ink supply paths 4a, 4b, 4c, and 4d connectable with the ink emission section (not 
shown) of the ink cartridge 61 with which the loading section 3 is equipped are drilled in 3a, and, as for 
each of these ink supply paths 4a-4d, at least one flank of the loading section 3 is opened for free 
passage to the inferior surface of tongue (on drawing 3 ) of the body frame 1 in which a bottom plate 5 
(refer to drawing 3 ) is formed. In addition, packing (not shown), such as the ink emission section of an 
ink cartridge 61 and a product made of rubber which could be made to carry out close, is arranged at the 
each ink supply paths [ 4a-4d ] periphery. 

[0022] A bottom plate 5 is for arranging the piezo-electric type ink jet printer head 6, and as it projects 
one step from the body frame 1, it is formed in the shape of level (refer to drawing 3 ). As shown in 
drawing 3 , two supporters 8 and 8 for making two piezo-electric type ink jet printer heads 6 mentioned 
later arrange in parallel, and arranging are formed, and it is formed in this bottom plate 5 so that two or 
more dead air space 9a and 9b for fixing with the UV adhesives 7 may penetrate that piezo-electric 
formula ink jet printer head 6 to the loading section 3 side to each of these supporters 8 and 8. 
[0023] An ink cartridge 61 and the free passage sections 10a- lOd open for free passage are formed in the 
end of each supporters 8 and 8 through the above-mentioned ink supply paths 4a-4d, and the fitting slots 
1 1 , such as the shape of plane view of 8 characters, are cut in the periphery which are these free passage 
sections 10a- lOd. When the packing 47, such as ring-like a product made of rubber etc., is inserted in 
this fitting slot 1 1 and adhesion immobilization of the piezo-electric type ink jet printer head 6 is carried 
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out at the body frame 1 , it is pressed on the periphery of feed hopper 19a (refer to drawing 4 and 
drawing 5 ) of the piezo-electric type ink jet printer head 6 which the tip of this packing 47 mentions 
later, and a contact part with feed hopper 1 9a is sealed. 

[0024] Next, with reference to drawing 5 thru/or drawing 9 , the piezo-electric type ink jet printer head 6 
of this invention is explained. In these drawings, the flexible flat cable 40 shall be piled up and joined to 
the top face of the electrostrictive actuator 20 of the plate mold joined to the cavity unit 10 for 
connection with an external instrument, and ink shall place the regurgitation upside down from the 
nozzle 54 by which opening was carried out to the inferior-surface-of-tongue side of the cavity unit 10. 
[0025] The cavity unit 10 by the gestalt of operation is constituted as shown in drawing 7 and drawing 
8 . That is, it is the structure which joined in piles emd carried out the laminating of the sheet metal with 
the conductivity of five sheets of a nozzle plate 43, the manifold plates 1 1 and 12, the spacer plate 13, 
and the cavity plate 14 by adhesion. With an operation gestalt, each plates 11, 12, 13, and 14 except a 
nozzle plate 43 are the products made from 42% nickel alloy steel plate, and are 50 micrometers - about .. 
1 50 micrometers in thickness. The nozzle 54 for Inkjet of the diameter of minute is formed in said 
nozzle plate 43 in the shape of [ of two trains ] staggered arrangement along the 1st direction (the 
direction of a long side) in the nozzle plate 43 concerned. That is, along with two datum lines 43a and 
43b parallel to said 1st direction of a nozzle plate 43, many nozzles 54 are drilled by the alternate array 
at spacing of the minute pitch P. 

[0026] The manifold rooms 12a and 12a of the pair as an ink path are drilled by said manifold plate 12 
so that it may extend along with the both sides of the train of said nozzle 54. In that case, in the plane 
view of a plate, each of this manifold room 12a is prolonged so that it may lap with the train of said 
pressure room 16 and the train of the pressure room 16 may be straddled (refer to drawing 7 and 
drawing 8 ). 

[0027] the location almost same in the top face of the manifold plate 1 1 of this manifold plate 1 2 bottom 
as each manifold room 12a ~ a plane view configuration ~ abbreviation ~ manifold room 1 la is cut so 
that the same configuration may carry out upweird disconnection, both the manifolds rooms 11a and 12a 
are united, and one manifold room is formed. 

[0028] Moreover, many of the pressure room 16 of the narrow width prolonged in the 2nd direction (the 
direction of a shorter side) which intersects perpendicularly with said cavity plate 14 to the center line 
along the long side (said 1st direction) is drilled. And if the longitudinal datum lines 14a and 14b of the 
letter of parallel are set up on right-and-left both sides on both sides of said center line Tip 16a of the 
pressure room 16 on the left of said center line is located on longitudinal datum-line 14a of said left- 
hand side. Conversely, since tip 1 6a of the pressure room 1 6 on the right of said longitudinal center line 
is located on longitudinal datum-line 14b of said right-hand side and tip 16a of the pressure room 16 of 
these right and left is arranged by turns The pressure room 16 of right-and-left both sides will be 
arranged by turns so that it may extend to hard flow mutually alternately (refer to drawing 8 ). 
[0029] Tip 16a of each of this pressure room 16 is open for free passage through the through tubes 17 
and 17 of the diameter of minute currently drilled by the nozzle 54 of said alternate array in said nozzle 
plate 43 in the alternate array as well as said spacer plate 13 and the manifold plates 1 1 and 12. On the 
other hand, other end 16b of each of said pressure room 16 is open for free passage through the through 
tube 18 drilled in the right-and-left both-sides part in said spacer plate 13 in the manifold rooms 1 la and 
12a in said manifold plates 1 1 and 12. In addition, as shown in drawing 8 , it dents and said other end 
1 6b is formed so that opening may be carried out only to the inferior-surface-of-tongue side of the cavity 
plate 1 4. Moreover, the filter 29 for the dust removal in the ink supplied to the top face of feed-holes 1 9a 
drilled in the end section of the cavity plate 14 of the maximum upper layer from the upper ink cartridge 
61 is stretched. 

[0030] This minds [ of said said cavity plate 14 and the spacer plate 13 / end ] the feed holes 19a and 
19b of drilling from an ink cartridge 61. Said right-and-left both manifolds room 11a, After the ink 
which flowed in 11a, 12a, and 12a is distributed in said each pressure room 16 through said each 
through tube 18, it passes along said through tube 17, and has the composition of resulting in the nozzle 
54 corresponding to the pressure room 16 concerned from the inside of each of this pressure room 16 
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(refer to drawing 7 and drawing 9 ). 

[003 1 ] On the other hand, seiid electrostrictive actuator 20 is the structure which carried out the 
laminating of the electrostrictive ceramics sheets (only henceforth a piezo-electric sheet) 21a, 21b, 21c, 
21d, 21e, 21f, 21g, 22, and 23 of nine sheets as shown in drawing 6 , drawing 10 , and drawing 1 1 , and 
each piezo-electric sheet has the magnitude covering the total pressure room 16. It counts upwards from 
the piezo-electric sheet 22 of the bottom, and it among said each piezo-electric sheet. In the top face 
(double width side) of the odd-numbered piezo-electric sheets 21b, 2 Id, and 21 f For every part of each 
pressure room 16 in said cavity unit 10, the individual electrode 24 of a narrow width is formed in 
seriate along the 1 st direction (the direction of a long side), and the electrode 24 according to each is 
formed along said 1 st direction and the 2nd direction which intersects perpendicularly. The common 
common electrode 25 is formed in the piezo-electric sheets [ of an even level eye / 21a, 21c, 21 e, and 

21 g ] top face (double width side) from the bottom to the total pressure room 16. In addition, the sheets 

22 and 23 of the maximum upper case and the bottom may be not an elecfrostrictive ceramics ingredient 
but insulating materials. The thickness of each sheet is 30 micrometers pf abbreviation. 

[0032] In the operation gestalt, the width method of the electrode 24 according to each [ said ] is set up 
somewhat more narrowly than the double width section in the plane view in the corresponding pressure 
room 16. 

[0033] Since the pressure room 16 is arranged by 2 seriate along said 1st direction (long side) by the 
center-section side of the shorter side of the aforementioned cavity plate 14, on the other hand, said 
common electrode 25 While being formed in plain-view substantially rectangle-shaped [ which is 
prolonged along a long side in the center of the piezo-electric sheets / of an even level eye / 2 1 a, 2 1 c, 
21e, and 21 g / direction of a shorter side ] so that the pressure rooms 16 and 16 of the two trains may be 
covered in one Near the edge section of a pair of piezo-electric sheets [ of this even level eye / 21a, 21 c, 
21e, and 21g ] shorter side, drawer section 25a of the edge section concerned mostly prolonged covering 
an overall length is formed in one. 

[0034] and the vertical location (corresponding location) same in the part in which it is a front face near 
the edge section of a pair of piezo-electric sheets [ of said even level eye / 21a, 21c, 21 e, and 21 g ] long 
side, and said common electrode 25 is not formed as the electrode 24 according to each [ said ] ~ the 
individual electrode 24 concerned and abbreviation ~ the dummy individual electrode 26 with short die 
length is formed by the same width method. In this case, as shown in drawing 10 , the edge of each 
dummy individual electrode 26 is separated as there is a break of a proper clearance dimension to the 
side edge of the 1 st direction of said common electrode 25 (direction along a long side). The die length 
in every other one of the layer of the dummy individual electrode 26 may be set as merits and demerits 
like L2 and L3 (<L2), and the location of the break of the pattern of the edge of the dummy individual 
electrode 26 and the side edge of the common electrode 25 is shifted every other [ of the laminating of a 
piezo-electric sheet ] sheet in the 2nd direction of the piezo-electric sheet concerned (the direction of a 
shorter side). With an operation gestalt, from the bottom, the die length L2 of the dummy individual 
electrode 26 in the 2nd layer (piezo-electric sheet 21a) and the 6th layer (piezo-electric sheet 21e) is set 
up so that only said clearance dimension may become long from the die length L3 of the dummy 
individual electrode 26 in the 4th layer (piezo-electric sheet 21c) and the 8th layer (piezo-electric sheet 
21g). 

[0035] On the other hand, it counts upwards from the piezo-electric sheet 22 of the bottom, and it, and 
the dummy common electrode 27 is formed in the location (the edge section of a pair of shorter side of a 
piezo-electric sheet the same vertical location, near) corresponding to said drawer section 25a among the 
top faces (double width side) of the odd-numbered piezo-electric sheets 21b, 2 Id, and 2 If. 
[0036] Along with the edge section of the long side, the surface electrode 30 to each of the electrode 24 
according to each [ said ] and the surface electrode 31 to drawer section 25a of said common elecfrode 
25 are formed in the top face of the top sheet 23 of said maximum upper case (refer to drawing 5 ). 
[0037] Furthermore, except for the piezo-electric sheet 22 of said bottom, a through hole 32 is drilled in 
all other piezo-electric sheets 21a, 21b, 21c, 2 Id, 21 e, 2 If, and 21 g and top sheets 23 so that the dummy 
individual electrode 26 may be mutually open for free passage in the individual electrode 24 list of said 
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each surface electrode 30 and the location (the same vertical location) corresponding to it. Similarly, it is 
said at least one surface electrode 31 (with an operation gestalt). So that the dummy individual electrode 
27 may be mutually open for free passage in the drawer section 25a list of the surface electrode 3 1 of the 
location of the edge of the top sheet 23, and the conraion electrode 25 of the location (the same vertical 
location) corresponding to it Drill a through hole 33 and a through hole 32 and the conductive ingredient 
with which it filled up in 33 are minded. It constitutes as individual electrode 24 comrades of the 
direction of a laminating and it, and the corresponding surface electrode 30 of a location are connected 
electrically, and it constitutes as common electrode 25 comrades of the direction of a laminating and it, 
and the corresponding surface electrode 3 1 of a location are similarly connected electrically. 
[0038] the piezo-electric sheet 21 of two or more sheets and the top sheet 23 by which the laminating 
was carried out by this up and down ~ the upper and lower sides ~ it will connect with the part of a 
surface electrode 30 electrically, and said individual electrode 24 and the dummy individual electrode 26 
of the same location will be connected as electrically [ it is the same and / the common electrode 25 of 
two or more upper and lower sides, and the DAMIKOMON electrode 27 ] as the part of a surface 
electrode 3 1 (refer to drawing 5 and drawing 10 ). 

[0039] in addition, in not forming said through holes 32 and 33 Drawer section 25a of all the common 
electrodes 25 is exposed on one side face of an electrostrictive actuator 20 which consists of all piezo- 
electric sheet sheets 22, 21a, 21b, 21c, 2 Id, 21 e, 2 If, and 21 g that carried out the laminating, and top 
sheets 23. The connection electrode (not shown) linked to the common electrode 25 of all this vertical 
location is applied so that it may extend in the thickness direction of an electrostrictive actuator 20, and 
it is made to cormect so that these connection electrodes may be electrically connected to the part of the 
surface electrode 31 in the top sheet 23. Moreover, similarly, the edge of all the individual electrodes 24 
may be exposed on one side face of an electrostrictive actuator 20, the connection electrode (not shown 
similarly) linked to the individual electrode 24 of the same location as the vertical direction may be 
applied to one side face of the electrostrictive actuator 20 concerned, and you may make it connect so 
that a cormection electrode may be electrically cormected to the part of the each corresponding surface 
electrode 30 in the top sheet 23. 

[0040] And the adhesives sheet 41 which consists of synthetic-resin material of the ink non-permeability 
as an adhesives layer is beforehand stuck on the whole inferior surface of tongue (double width side 
which meets the pressure room 1 6 ) in the electrostrictive actuator 20 of the plate mold of such a 
configuration , and subsequently , to said cavity unit 10 , it is pasted up and fixed so that the electrode 
24 according to each in the electrostrictive actuator 20 concerned may correspond to each of each 
pressure room 1 6 in said cavity unit 10 (refer to drawing 1 1 ) . Moreover, said flexible flat cable 40 puts 
on the front face of the top in this electrostrictive actuator 20, and various kinds of circuit patterns (not 
shown) in this flexible flat cable 40 are electrically joined to said each surface electrodes 30 and 31. 
[0041] in addition, as an ingredient of the adhesives layer of said adhesives sheet 41 grade Are ink non- 
permeability at least, and it has electric insulation. The polyamide system hot melt form adhesives which 
use the polyamide resin of a nylon system or the dimer acid base as a principal component, After 
applying polyolefine system hot melt form adhesives to said double width side of said electrostrictive 
actuator 20, you may make it paste up and fix at the cavity unit 1 0, although the thing of the shape of a 
film of polyester system hot melt form adhesives may be used. The thickness of a glue line is about 1 
micrometer - about 3 micrometers. 

[0042] After fixing an electrostrictive actuator 20 to the cavity unit 1 0 as mentioned above, polarization 
processing of the part of the piezo-electric sheet inserted between the individual electrode 24 and the 
common electrode 25 is carried out by impressing an electrical potential difference higher than the time 
of the usual discharging among all the individual electrodes 24 and common electrodes 25 through the 
flexible flat cable 40. When this part by which polarization was carried out impresses the electrical 
potential difference for discharging, it serves as the activity section of the piezoelectric device that - 
distortion of the direction of a laminating by piezo-electricity occurs into the part corresponding to the 
individual electrode 24 which impressed said electrical potential difference among the piezo-electric 
sheets 21 . The activity section of the piezoelectric device in an electrostrictive actuator 20 and the 
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pressure room 1 6 to said each nozzle 54 will lap up and down in the plane view of each plate. 
[0043] And by reducing the content volume of the pressure room 16 corresponding to the electrode 24 
according to each [ said ] by distortion of said activity section, the ink in this pressure room 1 6 blows off 
from a nozzle 54 liquid drop-like, and predetermined printing is performed. 

[0044] As mentioned above, while this adhesives layer 41 plays the role of the coat which ink is not 
made to permeate by making said adhesives layer 41 intervene between an electrostrictive actuator 20 
and the cavity unit 1 0 so that all the pressure rooms 1 6 may be covered, the operation which fixes an 
electrostrictive actuator 20 and the cavity unit 10 firmly is also made to coincidence. Moreover, since 
the laminating of the piezo-electric sheets 21 and 22 prolonged over two or more pressure rooms 16 is 
carried out and the electrostrictive actuator 20 is constituted, an electrostrictive actuator can be easily 
manufactured by forming and carrying out the laminating of the electrode to each piezo-electric sheet by 
printing etc., while being able to obtain easily the amount of displacement to the pressure room 16 with 
the number of laminatings of a piezo-electric sheet. 

[0045] And the common electrode 25 in said electrostrictive actuator 20 is preferably connected to the 
gland (touch-down), and it is impressing an electrical potential difference to the individual electrode 24 
of arbitration, and when the activity section is driven alternatively, the activity section concerned 
incurvates the flat surface of Itabe of an electrostrictive actuator 20 partially, and pressurizes the 
predetermined pressure room 1 6 alternatively. It is spread to the nozzle hole 54 to which the pressure 
corresponds, and printing is performed by the regurgitation of an ink droplet. 

[0046] On the other hand, as mentioned above, the individual electrode 24 of the bottom has countered 
the conductive cavity unit 1 0 through the piezo-electric sheet 22 of only one layer conventionally. And 
since the piezo-electric sheet 22 is thin, the thickness of the piezo-electric sheet 22 and the adhesives 
sheet 41 is uneven and the ink in the cavity unit 10 has conductivity, The electrical potential difference 
impressed to the individual electrode 24 leaked to the cavity unit 1 0 or ink, and there was a problem that 
the ink regurgitation became unstable. 

[0047] So, in this invention, the electroconductive glue 60 as an example of a conductive member is 
applied in the vertical direction in the shape of continuation from the top face of the cavity plate 14 like 
the 1 st operation gestalt shown in drawing 1 1 covering the direction side face of a laminating of an 
electrostrictive actuator 20. In that case, it connects with the surface electrode 31 to which it was made 
to expose to so that it may flow through the end of each common electrode 25 in an electrostrictive 
actuator 20 electrically in said adhesives 60, or the upper limit of said adhesives 60 was connected in the 
through hole 33, and the cavity plate 14 is connected with the common electrode 25 at common 
potential. Preferably, this adhesives 60 or surface electrode 31 is connected to a gland (touch-down) 61. 
With the 2nd operation gestalt, as shown in drawing 12 , arrangement immobilization of the conductive 
metal plate 62 as an example of a conductive member is carried out in the vertical direction from the 
rear face of the cavity plate 14 covering one side face of an electrostrictive actuator 20. In that case, it is 
made to expose so that it may flow through the end of the common electrode 25 in an electrostrictive 
actuator 20 electrically in said metal plate 62. 

[0048] In drawing 13 of the 3rd operation gestalt, conductive adhesives 63 or a conductive metal plate is 
connected so that it may flow electrically on the rear face or side face of the cavity plate 14 at least, and 
this is connected to a gland (touch-down) 61 through lead wire or a metal case. Said conductive 
adhesives 63 or conductive metal plate is connected to the side face which contains the cavity plate 14 in 
the case of the cavity unit 1 0. 

[0049] In addition, the thing which made conductive fillers, such as carbon black, a metal powder, and a 
metallic oxide, mix in thermoplastic or thermosetting adhesives as conductive adhesives 60 (63) is used. 
[0050] When are constituted as mentioned above and an electrical potential difference is impressed to 
the individual electrode 24 in an electrostrictive actuator 20, Since the potential in the common electrode 
25, the cavity unit 10, as a result the cavity plate 14 is held at the SEime potential (zero potential) 
Potential does not vary between the individual electrode 24, the cavity unit 10 and ink, or the adjoining 
individual electrode 24, or potential for which it does not ask is not produced, and the effectiveness that 
ink dischargeability ability for every pressure room 1 6 is made to what carried out abbreviation stability 
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is done so. 

[005 1 ] Moreover, as it can set to drawing 2 and is shown in drawing 14 which is a XI V-XIV cross 
section, the cover plate 44 made from a thin metal plate with electric conduction is being fixed to the 
front face (on drawing 2 ) of the piezo-electric formula ink jet printer head 6 so that this piezo-electric 
formula Inkjet head 6 may be covered. This cover plate 44 is formed in box-like [ which consists of 
bottom wall 44b which has hole 44a which holds a nozzle plate 43, and side-attachment- wall 44c which 
started from the perimeter of that bottom wall ] so that a nozzle 54 may be made to face outside, and 
flange 44d projects bottom wall 44b of the opening periphery of that box, i.e., side-attachment-wall 44c, 
on the side face of the opposite side, and it is formed. 

[0052] The slot 50 which inserts side-attachment-wall 44c of a cover plate 44 and flange 44d is 
established in the body freime 1 . That is, the slot (not shown) is formed in the body frame 1 along one 
side face of the bottom plate 5 which the ribs 52 and 52 which kept spacing with the both-sides side 
where a bottom plate 5 counters, respectively, and started are formed in the body frame 1 , and a slot 50 
is formed between the side face of the bottom plate 5, and a rib 52, and adjoins those side faces. 
Therefore, along with three sides of a bottom plate 5, the slot 50 formed in the body frame 1 makes the 
shape of about U characters, and is formed. Moreover, the side face of the body frame 1 is penetrated at 
the pars basilaris ossis occipitalis of a slot 50, and the end section of the electric conduction line 70 is 
arranged in it so that flange 44d of a cover plate 44 may be contacted. The other end of this electric 
conduction line 70 is connected to the gland (touch-down). 

[0053] While two piezo-electric type Inkjet printer heads 6 and 6 make the nozzle plate 43 correspond 
to hole 44a of a cover plate 44, infix the sealing compound which made adhesives serve a double 
purpose and paste it up with a cover plate 44, the body frame 1 is put from the upper part of the piezo- 
elecfric formula ink jet heads 6 and 6. Then, it sets so that each piezo-elecfric type ink jet head 6 may 
correspond to each supporter 8. In each dead air space 9a and 9b from the top-face side of the body 
frame 1 as adhesives of fast curability Drop the viscous UV adhesives (for example, denaturation acrylic 
resin system adhesives) 7 of electric insulation like the arrow head X of drawing 14 , it is filled up with 
them, and ulfraviolet rays are irradiated toward each dead air space 9a and 9b from on the body frame 1 . 
Adhesives are stiffened and the body frame 1 and the piezo-electric type ink jet printer head 6 are fixed. 
[0054] Like drawing 2 , the body frame 1 which fixed mutually, the piezo-electric type Inkjet head 6, 
and a cover plate 44 are placed so that a nozzle 22 may become upward, and the closure of the perimeter 
of a cover plate 44 is carried out. That is, side-attachment-wall of three sides 44c of a cover plate 44, and 
flange 44d, it is inserted in the slot 50 which makes the shape of U character to the perimeter of a bottom 
plate 5, and is formed in it, and as are shown in drawing 14 , and a sealing compound 45 is carried on 
flange 44d, it is poured in between side-attachment-wall 44c and the inside of a slot 50. 
[0055] After closing the joint part of the body frame 1 and a cover plate 44, it is filled up with the 
bulking agent (for example, silicon) 46 of electric insulation into the building envelope formed between 
these bodies frame 1 and a cover plate 44. This filler 46 flows the slot 50 formed in the shape of about U 
characters along with three sides of the bottom plate 5 of the body frame 1 , and is filled up with between 
the side-attachment-wall 44c insides of a cover plate 44 etc. Thereby, while the closure of the perimeter 
of the piezo-electric type Inkjet printer head 6 is carried out with a bulking agent 46, in the condition 
that flange 44d of a cover plate 44 and the end of the electric conduction line 70 contacted, the closure 
of the pars-basilaris-ossis-occipitalis smell of a slot 50 is carried out. In addition, a surplus filler is 
discharged outside by exhaust ports 13a and 13b. 

[0056] In this way, the piezo-electric type Inkjet printer head 6 pastes up the metallic cover plate 44 on 
the cavity unit 1 0 side, and is fixed to the body frame 1 . In this case, since the cover plate 44 is also held 
at the potential (zero potential) with the same potential in addition to the common electrode 25 and the 
cavity unit 10 (cavity plate 14) which were mentioned above since it was in contact with the electric 
conduction line 70 by which the other end is grounded in the gland flange 44d of a cover plate 44, ink 
dischargeability ability for every pressure room 16 is further made to what carried out abbreviation 
stability. Moreover, even if a form 62 contacts a cover plate 44 and static electricity occurs, it is not 
charged, but destruction of the piezo-electric ink jet printer head 6 by static electricity can be prevented. 
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[0057] Next, the electrostrictive actuator 120 of the 4th operation gestalt mentioned above is explained, 
referring to drawing 15 and drawing 16 . Drawing 15 is the decomposition perspective view of an 
electrostrictive actuator 120, and drawing 16 is the sectional view having shown the connection situation 
of the electrostrictive actuator 120 and cavity unit 10. In addition, the same sign is given to the 
configuration which is common in the electrostrictive actuator 20 in the 1st operation gestalt, and the 
explanation is omitted in it. 

[0058] This electrostrictive actuator 120 is the structure which carried out the liiminating of the 
electrostrictive ceramics sheets (only henceforth a piezo-electric sheet) 121a, 121b, 121c, 121d, 121e, 
121f, 121g, and 122,123 of nine sheets like the electrostrictive actuator 20 in the 1st operation gestalt, 
and each piezo-electric sheet has the magnitude covering the total pressure room 16. The common 
electrode 25 is formed in the piezo-electric sheet 122 of the bottom, and piezo-electric sheets [ 121b, 

121 d, 121 f, and 121g ] top face (double width side) among said each piezo-electric sheet. Moreover, the 
individual electrode 24 is formed in the top face of the piezo-electric sheets 121a, 121c, and 121e and 
the piezo-electric sheet 123 of the maximum upper case. 

[0059] That is, the common electrode 25 is formed in the top face of the piezo-electric sheet 1 22 of the 
bottom of this electrostrictive actuator 120, and the sequence of that individual electrode 24 and 
common electrode 25 differs at a reverse point at the electrostrictive actuator 20 of the 1 st operation 
gestalt to the individual electrode 24 and the common electrode 25 being arranged by turns from there. 
[0060] Moreover, at piezo-electric AKUCHUETA 120 of the 4th operation gestalt, it differs in that not 
the individual electrode 24 but the common electrode 25 is formed in the layer of an upper part part, i.e., 
a piezo-electric sheet 121g top face. Piezo-electric sheet 121 g in an upper layer etc., it is [ only being 
inserted into common electrode 25 comrades or surface electrodes 32 and 33 and ], and since 
polarization is not carried out, piezo-electric actuation is not carried out. Piezo-electric sheet 121g of 
these upper layers etc. is for an electrostrictive actuator 120 to curve, or lenticulate and not spoil the 
smoothness in the case of sintering in the production process of an electrostrictive actuator 120. 
[0061] Thus, most, as shown in drawing 16 , the constituted electrostrictive actuator 120 is fixed to the 
cavity plate 14 so that each pressure room 16 may be most countered through the piezo-electric sheet 

122 by the side of the cavity plate 14 among the piezo-electric ceramic sheet materials with which the 
laminating of the common electrode 25 by the side of the cavity plate 14 was carried out. If it puts in 
another way, with the field in which the common electrode 25 was formed, the piezo-electric sheet 122 
in which the common electrode 25 was formed contacts the field of the opposite side on the cavity plate 
14, and is fixed to the cavity plate 14. In addition, adhesion with an electrostrictive actuator 120 and the 
cavity unit 10 is performed by the approach same with having mentioned above. 

[0062] In addition, when the electrostrictive actuator 120 mentioned above impresses an electrical 
potential difference to the individual electrode 24 in an electrostrictive actuator 120 like the case of the 
1st, 2, and 3 operation gestalt mentioned above, it is held at the common electrode 25, the cavity unit 10 
as a result the cavity plate 14, and the potential (zero potential) with the same potential [ in / further / a 
cover plate 44 ]. 

[0063] Therefore, the cavity plate 14 (cavity unit 10) by which the individual electrode 24 to energize is 
connected to the gland like the electrostrictive actuator 20 in the 1st operation gestalt. It compares, when 
fixed on both sides of the piezo-electric sheet 22 of one sheet of about 30 micrometers of thickness 
abbreviation. In an electrostrictive actuator 120 Since the piezo-electric sheet 122 which has the 
common electrode 25 intervenes between the individual electrode 24 and the cavity plate 14 The 
electrical potential difference impressed to the individual electrode 24 is prevented much more certainly 
[ leaking to ink or the cavity plate 14 like before ]. Moreover, possibility that an electric short circuit 
(short) will occur between the individual electrode 24 and the cavity plate 14 is low, and when an 
electric short circuit occurs, the evil of a minute defect (KURRAKKU) arising on a piezo-electric sheet, 
or each piezo-electric sheet separating can be prevented. 

[0064] Furthermore, if polarization processing is performed after fixing an electrostrictive actuator and 
the cavity unit 10 as mentioned above, in the thing of the 1st example, by impressing an electrical 
potential difference to the individual electrode 24, the individual electrode 24 and polarization ~ 
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polarization advances with the piezo-electric sheet between the cavity plates 4 ~ will become unstable, 
and the discharge condition of ink will not be stabilized. Also in this case, however, the electrostrictive 
actuator 1 20 of the 4th operation gestalt Since the piezo-electric sheet 1 22 which has the common 
electrode 25 intervenes between the individual electrode 24 and the cavity plate 14 as above-mentioned 
Polarization does not occur between the common electrode 25 of the lowest layer, and the cavity plate 
14. Polarization of a piezo-electric sheet is stabilized, it is hard to generate the still more uimecessary 
electrostatic capacity between the cavity plate 14 and ink, and the abnormalities in the regurgitation of 
the ink by generating of unnecessary electrostatic capacity can be prevented. 
[0065] 

[Effect of the Invention] As explained above, according to the ink jet printer head according to claim 1 It 
has two or more individual electrodes and common electrodes corresponding to each pressure room 
between sheet materials by turns. Since the activity section is formed between an individual electrode 
and a common electrode and the common electrode and cavity unit of a piezo-electric type actuator are 
connected to common potential through a conductive ingredient It is lost that ink dischargeability ability 
VEiries by the variation in potential like before, or the ink regurgitation is carried out to the nozzle for 
which it does not ask, and it is effective in the stable ink regurgitation being realizable. 
[0066] According to the Inkjet printer head according to claim 2, in addition to the effectiveness that an 
Inkjet printer head according to claim 1 does so, the potential of a common electrode and a cavity unit is 
held to zero potential, and it is effective in the stable ink regurgitation being realizable further. 
[0067] According to the ink jet printer head according to claim 3, it adds to the effectiveness that an ink 
jet printer head according to claim 1 does so. A piezo-electric formula actuator Since the electrode 
according to each by the side of a cavity unit is being most fixed to said cavity unit so that said each 
pressure room may be most countered through the sheet material by the side of a cavity unit among said 
sheet materials Even if the individual electrode has countered the conductive cavity unit through a sheet 
material Since the cavity unit is connected with the common electrode at same electric potential when an 
electrical potential difference is impressed to an individual electrode It is lost that ink dischargeability 
ability varies by the variation in potential like before, or the ink regurgitation is carried out to the nozzle 
for which it does not ask, and it is effective in the stable ink regurgitation being realizable. 
[0068] According to the Inkjet printer head according to claim 4, it adds to the effectiveness that an ink 
jet printer head according to claim 3 does so. A sheet material The electrostrictive ceramics sheet which 
is an electrostrictive ceramics sheet and formed the individual electrode in one field. The laminating of 
the electrostrictive ceramics sheet in which the common electrode was formed to one field is carried out. 
Since the field of the opposite side is contacted in the field which formed the individual electrode for 
one of the electrostrictive ceramics sheets in which the individual electrode was formed at said cavity 
unit and it fixes to said cavity unit, It is effective in the variation rate of a piezo-electrie sheet being 
changed effective in volume change of a pressure room. 

[0069] According to the Inkjet printer head according to claim 5, it adds to the effectiveness that an ink 
jet printer head according to claim 1 does so. Said piezo-electric formula actuator Since the common 
electrode by the side of a cavity unit is being most fixed to said cavity unit so that said each pressure 
room may be most countered through the sheet material by the side of a cavity unit among said sheet 
materials The web material by which the common electrode was formed between the individual 
electrode by the side of a cavity unit and the cavity unit will intervene most. Therefore, it decreases 
fiirther that the electrical potential difference impressed to the individual electrode leaks, and it is hard to 
generate an electric short circuit, the minute defect of a web material and the exfoliation of each web 
material which are produced according to generating of an electric short circuit can be controlled, and it 
is effective in having endurance and being able to realize the regurgitation of stable ink. 
[0070] According to the Inkjet printer head according to claim 6, it adds to the effectiveness that an ink 
jet printer head according to claim 5 does so. Said sheet material The electrostrictive ceramics sheet 
which is an electrostrictive ceramics sheet and formed said individual electrode in one field. The 
laminating of the electrostrictive ceramics sheet in which said common electrode was formed to one 
field is carried out. Since the field of the opposite side is contacted in the field which formed the 
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common electrode for one of the electrostrictive ceramics sheets in which said common electrode was 
formed at said cavity unit and it fixes to said cavity unit It is effective in the ability to manufacture easily 
the ink jet printer head which carries out the regurgitation of stable ink. 

[0071] Since a conductive member is connected with a common electrode while according to the ink jet 
printer head according to claim 7 in addition to the effectiveness that the ink jet printer head of a 
pubUcation does so to either of claims 1 -6 a conductive member is the adhesives or the metallic material 
which has conductivity and arranging a conductive member covering a cavity unit and the side face of 
the direction of a laminating of a piezo-electric type actuator, a location is not taken to arrzingement of a 
conductive member, but it is effective in being made to a compact. 

[Translation done,] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 5] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2003-080709,A [DRAWINGS] 



Page 4 of 9 




[Drawing 6] 
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[Drawing 8] 
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[Drawing 16] 
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[Drawing 14] 
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